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Proiaaaor  Sydnay  Chapman  has  giTan  a  iaaoription  In 
Kature  on  Au^uat  <22.  1^35 •  and  January  d»  1:^33 »  oX  tna 
sclantifio  afXox*ts  wnioh  ara  being  maaa  by  acna  forty  nations 
fur  the  International  Ceophyaioai  Tear  (lOY)  to  be  held  in 
1937-33.  Since  the  Spaoial  Co&cittae  for  the  lOY  uf  tna 
International  Council  of  Soiantifio  Unions  at  it  a  meeting  In 
Boms  in  Septenberi  1934.  recosaLanied  the  use  of  a  small 
earth-oiroling  satellite  rehicle  for  basic  soieutific 
cbaerrations •  the  problem  has  been  brought  oloeer  to  worasrs 
in  various  fields  of  soienoe.  The  announoeuient  of  President 
EiaenhOAer  on  July  29i  1933.  of  plane  in  the  0.3. A.  for  tna 
oonstruction  of  an  earth  satellite  Tehicle  for  use  during 
the  lOY  4aa  enthueiastioally  reoeived  by  eoiantists  all  over 
the  aorld. 

The  satellite  project  is  prograiuasd  by  the  0.  S. 
Rational  Committee  for  the  International  Qeophyoioal  Year. 

The  National  ConaLittee.  whose  msQuere  consist  of  eoientiets 
from  unireraitles  and  other  learned  institutions,  has  been 
appointed  by  the  National  Academy  of  Scienoes  of  tne  United 
States.  Pina:ioial  support  for  tne  soientifio  program  is 

Consultant  to  The  RAND  Corporation!  member  of  the 
Institute  of  Ueophysios,  University  of  California, 

Los  Angeles. 
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prorldtd  by  Coxv^rtas  through  tha  Hatlczxal  Soianoa  Youndtitlon 
aa  tha  appro^riata  Ooraminant  a^ancy  for  apoaaorlit^  baalo 
r3aearoh.  The  Dapartisaut  or  Dafauaa  aill  ({iva  tu«  naoaaaary 
logiatic  support. 

Sobs  of  tba  raaaoas  for  tna  univaraal  intaraat  In 
tbla  projact  will  ba  apparant  froB  tnla  paper*  whiob  givas 
a  aasoriptlon  of  tha  mora  Important  obaerrationa  whioh  oan 
ba  aada  fros  an  artlfloial  aatallita*  and  dlaouaaaa  tna 
uaaful  applloatlon  of  tbaaa  obaajnratlona  to  soiantlfio 
problama. 

Apparatua  used  by  aolentlsts  for  obaarvlng  from  tna 
ground  tha  uppar  raacbaa  of  our  utmospharai  our  planetary 
ayatan*  and  tha  galaxiaa  bava  alu-ost  raaouad  tbalr  u*.par 
Halt  for  alsa  and  oapaolty  baoauaa  of  tba  pbyjloal  lialta- 
tlona  Inducad  by  tba  arar-praaant  atmoapbara. 

Bowarar*  abora  tba  earth's  ataospnara*  at  an  altltuda 
of  300  to  500  alias*  tba  effact  of  tba  atmoepbera  la 
practloally  nagllglbla.  For  axampla*  Spltsar*^'^^  of  tna 
Department  of  Aatronomy  at  Frlnoaton*  bae  calculated  that 
a  40-lnob  talaaoopa  flown  at  3o0  miles  altltuda  oouid 
raaolra  objaots  that  are  only  ona-tsntb  as  large  as  tba 
aBallaat  objaot  which  tba  200-lnob  talaaoopa  operating  froa 
the  ground  can  now  rasolra. 

low,  the  transportation  of  a  4o-lnon  toleeoopa  to 
300  Bliss  above  tno  earth's  surface  aoea  not  at  yrasent  saaa 
rary  faaalbla.  However,  tnara  are  many  ways  In  wnlob,  on 
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th«  basl*  of  our  prcscnt-d*/  knoMiadg*  and  muisi  aa 
artiflolal  satalllt*  oouid  prorlda  information  not  obtain¬ 
able  from  an/  other  aouroa*  Although  the  roojcat  reaeareh 
program  haa  made  great  oontributiona  to  eoienoai  it  aa/  ba 
eald  that  rcoketat  beoauae  of  their  abort  ata/  at  the 
required  altitude a.  hare  allowed  ua  onl/  a  glinpaa  of  the 
unknown  I  showing  the  tramandoua  poaalbilitiaa  inherent  in 
a  oontinuous  obaarration  station  in  outer  apaoe. 

SOLAS  RADI AT 101  II  IHS  ULIBATIOLEI  AMD  X-RAY  RROIOI 

A  measurement  of  great  potential  Talue  to  Yarioua 
branches  of  scienoe  is  that  of  the  radiation  in  the  uatra- 
▼iolet  and  I-ra/  region  of  the  s^^eotrum  reaching  our  atmos¬ 
phere  from  the  sun  and  its  oorona.  At  present ,  we  hare  no 
clear  knowledge  of  the  intenalt/  of  this  raaiation  due  to 
the  fact  that  rirtuall/  all  of  it  is  absorbed  b/  the  atmos¬ 
phere.  This  rer/  act  of  absorption  produces  reactions  in 
our  upper  atmosphere  that  contribute  sub8tantiai.x/  to  the 
foruiation  of  the  ionosphere »  ana  therefore  hare  a  direct 
effect  on  radio  communication.  Tns  effect  of  tnsso  reactiona 
.s  propagated  dovmward  to  lower  leTSle  and  thus  has  an 
indirect  effect  on  the  weather  of  our  planet. 

An  artificial  satellite •  able  to  meaaure  OTsr  an 
extended  period  of  time  not  only  the  radiation  entering  the 
atmccphere  when  the  sun  is  ^uieti  but  also  the  radiation 
emitted  during  solar  flares  and  otner  solar  disturbances • 
would  bs  of  vital  hslp  in  ths  unisrstandiog  of  radio 
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blaokoutB  and  night  provld*  a  oiua  to  tha  oorraiation  of 
wcathar  phtnontna  and  spaolfic  solar  aotivity.  Ths  oontln- 
uous  Tsrtloal  shifting  of  ths  lonlssd  laysrs  with  lutltudsi 
ssasoni  and  tlma  of  dajr  nay  bs  sxplalnabis  froa  thsss 
obssrratlonat  In  whloh  oass  bsttsr  prsdlctlons  for  ooaaunloa- 
tlon  purpoasa  oouid  bs  muds.  Turthari  nsasiusasnts  of  ths 
unabsorbtd  radiation  In  this  spectral  region  woulu  help  ths 
astrononer  Inprors  hla  deduotlon  of  tha  densities  axxd 
tenperaturss  present  In  the  photoapharsi  ohroao sphere i  and 
corona. 

The  csthods  used  to  detect  solar  radiation  In  ths 
atnosphere  depend  on  the  wavelength  region  of  Interest  and 
on  the  altitude  above  the  earth  at  which  this  radiation  la 
obssznrsd.  At  an  altitude  of  about  <d^0  nllea  practical!/  ths 
entire  speotrua  of  radiation  emitted  by  the  sun  and  Its 
corona  should  be  present ,  since  the  air  density  Is  so  low 
that  only  a  small  amount  of  the  radiation  could  have  been 
absorbed . 

Ultraviolet  radiation  In  the  interval  between  2o^0  i 
and  3800  i  oan  be  detected  by  spectrographs.^''^  Below 
2000  i  the  presence  of  ultraviolet  and  X-ray  radiation  oan 
be  deteoted  by  means  of  a  thermoluminescent  phosphori  CaSO^tMn. 
whloh  has  the  property  of  being  sensitive  to  wavelengths  below • 
but  not  above t  1340  The  excitation  energy  stored  by  ths 

phosphor  can  be  released  by  heating  and  measured  by  means  of  a 
photoffiultipllert  thus  the  response  gives  a  measure  of  tne  ultra¬ 
violet  radiation  to  whloh  the  phosphor  was  exposed. 
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X-r*y  «iid  •ztrcM  ultrariol*t  radiation  oan  alao  ba 
Ktaaurad  by  piioten  oountara.^^^  ▲  T-2  rooiMt»  firad  in 
Sapttabart  1949 i  oarrlad  a  aat  of  pboten-oountar  tubaa  anieA 
wara  aaaaitira  to  radiation  in  tba  aoft  Z-rajr  aztd  axtraaa 
ultrariolat  ragion.  laoli  tuba  in  auota  a  oat  raaponda  to  a 
narrow  portion  of  tha  apaotral  ration  in  ona  of  tba  four  bands 
oorarinc  0  -  10  i,  1100  -  1350  i.  1429  -  1690  i.  and 
1725  -  2100  i. 

*l)a/  airflow*  light  in  tha  wiaibla  ragien  of  tha 
apaotrua  at  grant  altitudaa  oan  also  ba  obaarrad  by  naana  of 
radiation  dataotora  proridad  with  propar  filtars.  ioehat- 
borna  aq^uipaant  has  baan  usad  for  airglow  obsarratiena  in  tha 
azpariaanta  oonduotad  by  Hilay.^^^  tha  inforaation  waa 
talaaatarad  to  tte  ground t  along  with  rookat  oriantatioa  data* 

SLZCTEOl  DU8IIT  MKASOEXMlIta 

Maasuraaants  of  aiaotron  dansltias  and  thoir  eontinueus 
rariation  with  tiaa  and  haight  play  an  inportant  part  in  tha 
study  of  radar  and  oeaBunloation  problana.  tha  affaotiwa 
fraquanoy  of  oolliaiona  batwaan  nautral  and  ioniaad  partielaa 
in  tha  ataosphara,  whioh  oan  ba  tahan  as  a  naaaura  of  tha 
attanuation  of  radio  waTasi  oan  ba  daduead  fron  aiaotron 
danaitlaai  if  tha  nautral  particia  dansity  and  tha  affaotiwa 
oollialon  orosa-saotiona  ara  known.  Uaetron  danaitiaa  ara 
ralatwd  to  tha  total  nunbar  of  ions  produoad  by  tha  rkdiation ' 
froB  tha  aun  aztd  ita  ataoaphara  and  also  to  tha  affaotiYO 
raooabination  ooaffiolanti  whioh  datarainaa  tha  rata  at  whioh 
iona  and  alaotrons  raoomblna  to  fora  nautral  atona.  i  of 
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this  InforBation  it  lutdcd  bj  tbt  ui>ptr-«lr  pb]r»iol«t  to 
•drano*  our  knowlodgo  at  tho  lonoophoro  and  b/  tba  aatroAoaar 
to  adra&ef  our  picturt  of  the  aua. 

Tbt  dotaradnation  of  tltotroa  dtnsltita  la  tbt 
loaotpbtrt  (tbt  rtf ion  bttvata  70  ba  and  300  to  400  ka)  ia 
ttttntialljr  battd  upon  tbt  tltotroaafnttio  watt  propagation 
tbtorj*  Tbt  Appltton-Hartrtt  fomula^^*^^  glttt  a  rtlatlon- 
tbip  bttwaan  tbt  Indtx  of  rtfraotlon  of  tbt  ionotpbtrt  and 
tbt  frtt  tltotroa  dtnaityt  tbt  rtlationablp  btlag  a  funotlon 
of  tbt  frt^utnoj  of  tbt  tltotroaagnttlo  wart*  5f  ttndlng 
two  pulatti  ont  at  auob  a  bigb  frt(iutnoy  that  it  baa  an  indtx 
of  rtfraotlon  of  ttatntiall/  unitp  tbrougbout  tbt  ionotpbtrt, 
and  tbt  otbtr  at  a  frtq,utno]r  wall  aboTt  tbt  oritioal  frat^utno/i 
and  by  ataturing  tbt  difftrtnot  in  tint  of  trartl  to  tbt 
ground  of  tbt  two  pulttt,  it  aigbt  bt  pottlbit  to  gat  a 
ataaurt  of  tbt  total  tltotron  dtntity  along  tbt  path. 

Btddon^^^  froa  tbt  laral  Btttarob  Laboratory  in 
faablngton,  D.  0.  bat  auootatfully  uatd  a  Off-frt>iutnoy  ayatta 
with  rooktta.  By  tanding  a  low  fra^utnoy  and  it a  auitipit 
(aay,  tlx  tiata  tba  lot  frt(iutnoy)  from  tbt  rooktt  to  tbt 
ground,  and  obttrriag  tbt  abift  in  frt^utnoy  of  tbt  original 
low  ont  at  Ita  tiat  of  arrival,  oat  obtaina  tbo  indtx  of 
rtfraotlon  along  tbt  patb.  Proa  tbt  continuout  variation  of 
tbt  rtfraotlon  indtx  with  altitudt,  tbt  oontinuoua  variation 
of  tltotron  dtntity  with  altitudt  oan  bt  dtduotd. 

▲  aattlllta  with  tbt  tiaplt  two-pulst  ayatta  or  a  Of- 
frtqutnoy  ayatta  oan  givt  a  broad-toalt  and  oontinuoua  pioturt 
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of  tho  total  alaotron  daoaltj  or  *thlokiiaM''  of  tha  loaoa^JMrti 
a  piotura  whioh  at  praaant  e«n  onl/  ba  aatlaatad  by  aaaaa  of 
aifnala  aaat  up  froa  tha  grouad  aoA  roflaotad  froa  tha 
loaoaphario  layara.  laoant  aaparlaantal  raaalta  attaiaaA  by 
aaaaa  of  rookata  Indloata  a  larga  diaarapanoy  bataaan  tha  trua 
halght  of  thaaa  ionlaad  layara  aad  tha  apparant  halght  daduoad 
froa  obaarratlona  aada  froa  tha  ground* 

hiffloultlaa  in  intarprating  tha  data  aay  ariaa 
baoauaa  of  tha  oblitua  arriral  of  tha  algnala  froa  tha  aatal- 
llta  aa  it  approaohaa  ar  raoadaa  from  an  obaanriag  atatioa* 
Thaaa  diffloultiaa  oan  ba  aroidad  with  aounding  rookata. 

PRSSaiJBI,  SIBSITT  AIS  OOMPOSITIOI  MEdSOBlMim 

Tha  thamodynaaie  atata  of  tha  ataoaphara  ia  dataraiaad 
by  a  knowladga  of  tha  diatribution  of  praaaurai  danaityi  naan 
■olaoular  waight  and  taaparatura  with  altituda*  It  ia  not 
poaaibla  to  naaeura  diraotly  tha  taaparatura  of  a  gaa  aa 
taauoua  aa  tha  ataoaphara  at  250  ailaoi  ao  that  attantion 
Buat  ba  foouaad  on  tha  othar  thraa  paraaatara*  Of  thaaa  thraai 
tha  aeat  difficult  ia  probably  tha  ooapoaition  whioh  laada  to 
tha  dataralnation  of  tha  aaan  aolaoular  waight. 

Maaa  apaotroaatara  hara  boon  uaad  in  rookat  raaoaroh 
and  oan  ba  oarriad  in  an  artifioial  aatollita.  With  tha  halp 
of  thaaa  inatrunanta  it  ia  poaaibla  to  obaarra  tha  naaa  nunbar 
of  tha  ioniiad  partiolaa  and  thair  ralatira  abundanoa*  though 
auoh  an  axparinant  at  tha  altituda  of  a  aatollita  would  ra^uira 
a  oonaidarabla  aztanaion  of  ourront  taohni^uoa*  partioularly 
baoauaa  of  tha  larga  naan  fraa  path  of  tha  air  partiolaa  at 
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thta*  altitudes  and  the  weight  of  ^resentl^  aTailahls 
e^uipnant. 

Siren  the  coapoeitiotti  either  bjr  Beaeureaent  or  de¬ 
duced  froB  theoretioal  ooneideratione ,  the  reaainlng  varlahlee 
neoessarj  to  speoif/  the  therBCd/nuBiG  state  are  the  pressure 
and  densitj. 

She  pressure  of  the  atBOsphere  has  been  aeasured 

direotljr  up  to  about  100  ka  by  gauges  sensitire  to  pressure 
-6  (d) 

as  low  as  10  aa  Bg«  Bowereri  pressure  gauges  of  higher 
seneitirity  (approxiaatsly  10*^^  aa  Bg)  are  under  derslopaent 
and  Bight  be  used  on  a  satellite  rehiole  to  aeasure  the  low 
pressure  that  has  been  estiaated  to  prerail  at  greater  heights* 

Ibore  100  kBt  rsB  pressure*  eaused  by  the  extreaely 
high  speed  of  the  rehiole *  has  bsen  aeasured  at  the  nose  of 
a  rooket*  and  the  densities  hare  been  derired  froa  these 
aeaeureaents.  the  greater  speed  of  the  satellite*  which  would 
oreate  ran  pressures  serertLl  orders  of  aagnituae  higher  than 
the  aablent  pressure*  would  be  of  adrontage  in  pressure  aeasure- 
aente  as  well  aa  in  mass  speotroaoopy. 

A  relatireiy  simple  experiment  wMon  might  pay  great 
dlridende  is  the  dieohargc  of  a  large-rolume  *  xow-;LasB  spnerioal 
body*  say  a  balloon*  posjibly  nxds  of  ujtal  foil,  from  ms 
datslllte.  Tr.^  drag  force  on  aacn  x  bury*  sma^l  ^*0  It  iidb^t 
be,  \ouia  be  largo  compLirsi  to  tho  drag  i^rce  on  tno  aatc^^ite. 
If  j’joh  a  body  ..are  to  oe  toived  for  u  few  ravolu^iono*  Ine 
tension  on  the  tow  line  .vcula  be  a  c.sa^ura  of  too  dixi'ereutlai 
drag  and  could  be  teraxetoraa  tc  tna  aartn  to  ^roviue  uata  on 
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ftlr  If  th«  boljr  than  out  froo  from  tho 

•atollitoi  tbo  difforoctiftl  drift  of  tbo  balloon  iron  tbo 
boljr  •  no  obsorrod  froa  tho  onrtbi  aould  proTldo  nonauroaonto 
of  tho  air  drifts  at  thoso  oxtroas  altitudos. 

Aftor  tho  balloon  io  frood  ?roa  tho  satollits  it 
would  bo  cubJ«<}tod  to  tho  notions  of  tho  ataos|)hsro»  and  tho 
psrturbations  of  the  balloon's  orbit  would  psrait  ostiaatos 
of  tho  BOOS  fflOToasnt  of  tho  ataoaphoro. 

0ns  of  tho  attraotivo  foaturoo  of  ojootinf  a  balloon 
froB  tho  satollitt  is  tho  foot  that  aaoh  infomation  oould 
bo  obtains!  without  an/  toloaetorinf *  tho  ooaparioon  of  tho 
orbit  of  ona  aaall,  heavy  oatollito  with  anothsr  largo •  light 
satollits  in  tho  font  of  a  balloon •  as  dstominod  froa  ground 
oboorrationo  alono»  would  provide  diroot  ovidsnoo  of  atnss- 
phorio  drag  of foots  at  tho  orbit  altitude. 

COSMXO  BAI8 

Svor  sinoo  oosnio  ro/o  wore  disec jarod  soao  fort/  /oars 
sgOi  iiuostions  assooiatod  with  tho  nature  and  origin  cf  this 
radiation  have  boon  aaong  tho  aost  intriguing  in  ph/oioo.  An 
answer  to  those  questions  aight  give  a  knowledge  of  tho  highest 
voltage  generative  foroe  in  the  universe .  and  perhaps  oven  a 
better  insight  into  tho  anolent  <iueotion  of  the  origin  of  tho 
universe.  A  stud/  of  the  behavior  of  prlaary  oosaio  ra/  partioies 
would  also  further  our  understanding  of  tne  fundaaental  forces 
whioh  bind  sub-atOBio  partioies. 


P-733 

9-6-55 

XO. 


Rookct  InatruBtntatioii  ha*  jitldtd  aporadio  obaarra- 
tiona  of  prlaax7  ooaBio  an  artiflolal  aatalilta  at 

(raat  altltudaa  aakinf  preloxtgad  obaarratioaa  would  ba  tba 
idaal  raaaarob  tool  in  tbia  fiald  baoauaa  It  haa  tba  abllit/ 
to  rapidlj  aurraj  tba  Intanaity  liatributioa  of  inaonla# 
prlnarlaa*  and  oonaaquantlj  tba  affaet  on  tbaa  of  tba  aartb'a 
nacnatlo  fiald.  Tina  rariationa  of  ooanlo  rajr  latauaitj  oan 
ba  aansad  from  auob  a  aatallita»  an  obaarration  nbiob  would 
bara  an  inpoz^ant  application  in  atudiaa  of  tba  oorralationa 
batwaan  aclar  and  saonagnatie  aotlTitjr* 

Obaarrationa  of  baaay  primary  partiolaa  auob  aa  protonai 
alpba-partiolaa»  a:'.d  haaviar  nuolai  ara  mada  by  aaana  of  aloud 
obaabarai  ioniaation  obaabaroi  Oaigar  oountara»  Oaigar 
talaaoopaat  and  pbotograpbio  anulaima  (tba  lattar  ra^uiring 
pbyaioal  raoowary  of  tba  film). 

THE  ALBEDO  07  THE  EABfH 

To  datoi  raflaotion  of  aunligbt  by  tba  aartb  baa  baan 
oaloulatad  from  aatiaataa  of  tba  raflaotion  from  oloudai  ooauna» 
anow  fialdai  foraatai  ato.»^^^^  or  by  tba  aartbsbina  raflaotad 
from  tba  dar^  aida  of  tba  noon*^^^^  Tbaaa  taobni^uaai  uaaful 
aa  tbay  arai  bara  aarioua  linitationai  aa  diaouaead  by  frita. 

A  satalllta  aabioia  would  bara  an  unobatruotad  aiaw  of  tba 
aartb  and  akyi  ao  that  tba  radiation  raaobing  tba  aartb  from 
tba  auD  and  tba  radiation  raflaotad  froa  tba  aartb  back  into 
apaoa  oould  ba  aaasurad. 

Tba  maasuramanta  taJcan  froa  a  boloaatar  pointing  toward 
tba  aun  would  provida  a  diraot  datamlnation  of  tba  ao-oallad 
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•olar  oonatanti  aad  poaaibljr  laTonBatlon  aa  to  Its  Tariatioa* 

M3) 

The  BtaauraBtnt  of  tha  laooalns  anarg/i  tba  rafiaotaA'  and 
baok'>aoattor«d  *n»rgj,  and  ttaa  out&olnc  lonf-wara  raiiatloa 
would  provide  tha  naoaaaarjr  anargj  data  for  studiaa  of  tha 
tbaraodyhaaio  state  of  the  earth  and  Ita  atBosphere«  iA 
aoourate  lmo*led<e  of  the  enerf/  bala^oe  of  the  earth-atBoaphere 
ayaten  for  aren  a  abort  period  would  do  Buoh  to  advanoe  our 
knowledge  of  the  energjr  eonveraion  Beohaniaa  of  tha  earth- 
ataoaphere  ayatea. 


0B81BTATI0I  Of  MSIIOBS 

Meteors  are  observed  froa  the  ground  by  the  visible 
light  and  ionization  they  oause  when  entering  the  earth's 
ataoaphere.  High-speed  telesoope  oaaeraa  and  radar  e^uipaent 
are  uaed  for  observizig  these  effeote.^^^*^^*^^^  The  brightness 
of  an  individual  aeteor  is  deterained  by  ooaparison  with  a 
standard  brightness — that  of  the  sun  or  a  star*  fha  bright¬ 
ness  is  aeaaured  in  teras  of  stellar  aagnitudes.  lor  exaaplei 
the  sun  has  a  aagnituda  of  -27* 7 »  the  full  soon  of  -12 »  and 
Tenusi  at  ita  brightest!  of  -4*  The  radar  signals  sent  up 
froa  tha  ground  are  reflected  froa  the  ionisation  trail  of  the 
aeteor  or  frost  the  cloud  of  electrons  around  the  large  aeteoroids. 

It  is  obvious  that  enoraous  difficulties  are  enoountersd 
in  detenining  the  nuntberi  aaeaesi  and  densities  of  aeteors 
entering  tha  earth's  ataosphere  per  da/t  on  the  basis  of  these 
rather  limited  observations.  Telesoope  oaaeras  oover  only  a 
small  region  of  the  sky  at  a  tiasi  and  also  are  limited  as  to  the 
order  of  magnitude  to  which  they  can  see.  Baoar  observations  sire 


P-733 

9-6-55 

li. 


hMp«r*d  bj  the  faot  that  for  •aail  partioiee  taeir  path 
■uat  be  perpendicular  to  the  beani  otherwlae  no  •i4nal  oill 
be  returned. 

Sereral  pieoes  of  Infomation  aro  aleelnc  in  in  the 
atudy  of  neteors  «hioh  would  greatly  adranoe  thia  partioular 
phaae  of  aoientifio  endearor.  firat»  from  a  determination  of 
the  total  number  of  partioleo  whioh  impinge  on  an  artifioial 
satellite  of  a  known  exposed  area  during  a  known  time  interwali 
the  total  amount  of  dust  entering  the  atmosphere  eould  bo 
oaloulated.  There  is  recent  eridenoe  that  more  dust  enters 
our  atmosphere  than  we  hare  so  far  assumed,  the  old  (question 
say  be  answered  of  how  muoht  if  anyf  of  the  dust  eausing  ths 
todlaoal  light  effect  drifts  down  to  us.  Obserrations  made  by 
the  satellite  during  the  time  of  known  meteor  shower  ooourrenoe 
would  be  helpful.  Information  on  Telocity  and  direction  of 
particles  I  if  it  could  be  deduced  from  impact  measurements! 
would  add  greatly  to  our  knowledge  of  these  showers. 

There  is  a  more  or  less  permanent  component  of  ths 
E-layer  I  present  at  night  as  well  as  during  the  dayt  whion  has 
recently  been  exploited  for  THE  radio  propagation.  Part  of 
this  oomponent  is  probably  due  largely  to  meteor  ionisation! 
though  there  is  some  question  about  the  meohanism  and  the 
number  of  meteors  whioh  are  ioTolTed.  Actual  obeerrations  of 
meteors  in  the  small  sise  range  would  improre  our  understanding 
of  toe  phenomena  in  this  important  new  field  of  rauio  oommunioation. 

The  impact  of  meteorites  and  micrometeorites  on  the  skin 
of  an  artifioial  satellite  can  be  measured  by  means  of  microphones. 
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Th«  Bctbod  of  d«t«otion  l«T«iop«d  At  iM^lt  UnlTtrcit/^^^^  for 
rookat  axparlBanta  la  to  uaa  a  tuaad  Aaplifiar  And  a  oryatAl 
Elorophona  bATlnc  a  paAk  raaponA#  At  tba  aaba  fro^uanoy  as 
that  of  tba  tunad  ABplifiar.  Tba  InforaAtioa  oah  bo  talo* 

■atarad.  Iba  nunbar  of  pipa  obsarrod  in  tba  taioaotorod  rooord 
would  glTa  tba  nuabar  of  dust  pATtiolas  oaoountar«d  by  a  known 
araa  orar  a  known  parlod  of  tina.  8oaa  orlantatlon  Infoma-’ 
tlon  would  ba  roiiui  rad. 

A  nora  alaborata  axparlnant  could  ba  daTisad  wblob  would 
glra  data  on  oIea  and  panatratlon  of  aataorolda.  Tor  axanpla* 
if  A  auooasaion  of  diAphragas»  aaob  of  wblob  would  aot  Uko  a 
alorophonsi  wara  A^oa<)d  to  a  swam  of  snail  nataorsi  tba  front 
dlapbra^  would  raoord  all  iapaota.  At  tba  sana  tlna»  It  would 
ba  plaroad  by  tba  aataorolda  with  hlsbor  anargy.  Tbs  nokt 
dlapbragn  would  raoord  tbasoi  and  would  In  turn  bo  plaroad  by 
tba  Aora  panatratlng  onas.  Dapandlng  on  tba  arrangonanti  obo 
oould  obtain  a  rough  fra^uanoy  distribution  of  tbs  panatratlon 
obaraotarlstlos'of  nataora  orar  a  ranga  of  panatratlon  tblok- 
nassaa.  This  aobana  la  prasantad  naraly  to  abow  wbat  nlgbt  ba 
dona.  Tba  data  obtained  by  tbla  aatbod  would  ba  aztraasly 
▼aluabla  In  tha  Intarpratatlon  of  nstaor  atudlaa. 

Otbar  types  of  Inforsatlon  oonoarnlng  aetaors  aan  ba 
obtained  by  use  of  a  aolantlfic  satalllta.  Artificial  nstaorltaa 
oan  ba  ajaotad  fron  tba  reblola  by  naans  of  sbapad  ebargaa.  It 
baa  bean  auggastad  tbat  a  10-lb  obarga  will  produoa  a  spra^  of 
amall  ^artlolas  of  rarlous  sites  wblob  will  mors  wltb  Tslooltlss 
oomparabla  to  tba  raloolty  of  nataora  antarli^  tba  earth's 
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atmoa^h«r«  froa  outtr  apaoa.  As  thess  artifloittl  astsors 
satsr  ths  isnasr  portion  of  the  ataosphsrs»  tLsy  sill  produoa 
rlslbls  light  and  ionisation  bstwasn  100  and  .^00  ksi  dt><sndiiif 
upon  thsir  sis#  and  tbs  dsosit/  of  tba  natsrial  uasd.  Ins 
Tislbls  radiation  and  ths  ionisation  oan  bs  obsstrsd  froa  ths 
ground.  It  should  bs  addsd*  hoasTsri  that  suoh  an  sxpsriasnt 
could  probably  also  bs  dons  by  a  sounding  rooAst  which  attainsd 
Tslooitiss  and  altitudss  similar  to  thoss  of  ths  aatsillts. 

IflASaRlMXlT  or  IHl  SAfiSH'8  MAOnilC  fim 

Two  obTiously  important  applioationa  of  magnstio  fisld 
nsasursmsnts  oonesm  studiss  of  ooaaio  rays  and  stulisa  of  ths 
intsraotions  bstwasn  magnstio  disturbanoss  and  ths  oonditions 
in  ths  iomoaphsrs.  Sinos  ths  sarth's  magnstio  fisld  has  an 
influsnos  on  moring  ohargsd  partiolss»  it  is  olsar  that  it 
influsnoss  inooming  protons i  alpha  partiolss*  and  possibly 
slsotronst  whioh  maks  up  ths  primary  oosmio  rays. 

HorsoTsri  thsrs  ars  rsry  signifioant  Tariations  in  this 
fisld  dus  to  oomplioatsd  intsraotions  bstsssn  tns  motions  of 
ohargss  in  tns  uppsr  ataosphsrs  and  ths  gsoaagnstio  fisld 
itsslf.  It  has  frsijusntly  bssn  pointed  out  that  ths  winds  in 
tbs  ionosphsrst  whioh  carry  ohargsd  partiolss  across  ths  magnstio 
linss  of  forosi  maas  ths  ionosphsrs  bshavs  liks  an  slsotrio 
gensrator. '  ”  '  Ths  ourrsnts  wnioh  ars  gsusratsd  thsn 

produos  magnstio  fislds,  which  ars  asasursd  at  ths  sarth's 
surfao#  as  psrturbations  on  the  steady  field.  These  perturba¬ 
tions  bsooas  pairtioulariy  notiosaois  during  "magnstio  stormsi" 
and  cay  amount  to  as  much  as  lU  per  osnt  of  ths  permanent  component. 
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Th«  distribution  of  tbess  slsetrlo  ourrsnts  and  #lnd 
aystsES  is  only  partially  undsratoodi  and  it  is  csrtaln  tJiat 
nuoh  oouli  bs  Isamad  about  tbsjs  froB  tilgii-altituda  aagnatlo 
obssrratlons.  In  faoti  tbs  szistsnos  of  a  "ourrsnt  snast* 
bstwssn  80  and  90  ka  nsar  tbs  fsoBsgnstio  s^uator  baa  alrsady 
been  dsBonstratsd  by  suob  a  tsoimiius  with  a  sounding  rookst.^^^^ 
It  would  probably  bs  particularly  ussful  to  follow  tbs  wbols 
courss  of  a  nagnstio  store  froa  tbs  altituds  of  a  satsllits. 

A  rookst-boms  total  fisld  aagnstMistsr  bu  bssn 

(  IQ) 

dsTslopsd  and  ussd  by  llapls»  Bowtn  and  Slngsri^  and  by 
frassr.^''^^  Tbls  dsTios  is  indspsndsnt  of  tbs  orisntatlon  of 
the  vsbiols.  Tbs  asw  Tarian  nuelsar  rssonanos  aagnstoastsr  is 
dsslgnsd  to  givs  good  aoouraoy  with  lass  wslgbt.  tbs  Tarian 
dsrios  bas  not  yst  bssn  tsstsd  In  roeksta.  Bitbsr  of  tbass 
darioss  could  oonosirably  p.rorids  tslsastsrsd  data  on  tbs  sartb's 
sagnstio  field  at  tbs  location  of  tbs  aatslllts. 

ARITXOIAL  31BDII0  Of  tHX  AXMOSPHIBI 

Tor  bsttsr  or  worasi  It  baa  always  bssn  nan's  dssirs  to 
oopy  naturs.  laturs  ia  bsing  oopisd  in  tbs  laboratory  ail  tbs 
ties  I  bowsTsri  tbs  obsaioal  labox^tory  baa  not  yst  bssn  sxtsndaA 
into  outsr  spaos.  Kany  of  tbs  iaplioationc  of  artificial 
asodlng  conducted  in  tbe  frsa  air  in  an  unboundsd  obaabsr  and 
undsr  conditions  of  prsssurs  uaattainabls  in  tbs  laboratory  bars 
bssn  pointed  out  by  J.  Kaplani  of  tbs  Unirsrsity  of  California^ 
Lo3  Angolss.  Sines  rockets  bars  bsooas  availabxs  as  rsssarob 
tools,  artificial  seeding,  i.s.,  tbs  spraying  of  eatsrial  into 
the  atmosphere  at  high  altitude*,  bas  bssn  aads  possible. 
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Th«  re»«oa*  for  th*  (r«at  int«r«»t  in  thl*  n«w  ar«a  ot 
rastaroh  art  manifold.  Cbtaloal  and  pbotoobtnioal  rtaotlona 
whith  ooour  at  hl^  altitudtt  art  tbt  baobbont  of  all  tbtorttioal 
rtttaroh  of  tht  apptr  atmoapbtrti  wblob  trltt  to  trplaln  and 
trantualljr  to  prtdlot  tht  ohttrttd  pJitnoiitna.  Tbttt  rtaotlona  • 
wbleb  obaaft  aot  enl/  with  altltudt  but  alto  with  tbt  tint  of 
dajt  tbt  atatoati  and  latltudt  art  oompltxt  and  rtlatlrtljr 
llttlt  la  known  about  thta.  Battd  on  kaoaled^t  and  grtat 
lagtnult/,  aootptablt  txplaaatlona  for  tost  of  tbt  obttrTtd 
phtnoatna  hart  bttn  madt  In  tbt  patt.^^^*^^^  Ctrtaln  tzptrl- 
mtntt  ptrformtd  undtr  aptoifltd  oondltlont  axxd  obttrrtd  from 
tht  ground  would  furthtr  our  knowltdgt  In  thlt  fltld. 

Tor  tjcaaplti  In  1950  Oarld  Batta  of  tht  Unlvtralt/  of 
Btlfaat  aubnltttd  a  propotal  to  tbt  Boohtt  Pantl'  0uga«*tlng 
tht  az^lflolal  alttrlof  of  tht  amount  of  atoalo  todlum  In  tht 
upptr  ataotphtrt.  It  la  a  wall-known  faot  that  a  part  of  tht 
twilight  and  tht  light  of  tht  night  akjr  It  produotd  b/  sodium 
atomo  omitting  radiation  In  tht  wltlblt  rtglon  of  tbt  tptotrua. 
Sodium  haa  a  low  asoitation  potantlal  and  tmlta  light  In  tht 
▼lalblt  rtglon  of  tht  aptotarum  wbloh  oan  bt  obotrvtd  from  tht 
ground,  laturt  hat  proridtd  ut  with  sodium  atoms  in  outtr  tpaot 
from  unknown  tourott.  from  a  hlgh-altituda  vthiolt  «t  oould  add 
a  ftw  mort  of  thttt  atoat  and  dtttrmlnt  tht  oonosntratlon  ntott- 
aary  to  produO'^  tbt  obttrrtd  tfftots.  In  faot,  tht  lirtt 
txptrlmtnt  of  thlt  tjrpt  bat  bttn  ptrformtd  rtry  raotntl/  from 
a  touaodlng  rooktt,  and  rltiblt  light  bat  bttn  obutrrtd  (unpuolithtd 
Booktt  fantl  Btport). 


ojtocsiic  WASgHmms 
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Although  tho  Boat  obTioua  uaaa  of  tna  aatallita 
rehlola  axa  thoaa  eoonaotad  with  az^lorlng  tha  ataoa- 

phara  and  tha  apaoa  hayondi  a  rary  lapertant  fu&otioa  would 
alao  ba  to  aaalat  in  dataralxiation  of  tha  ahapa.  aiaa»  and 
conatltution  of  tha  aarth  Itaaif.  Ihaaa  laat  dataraiaationa 
would  ra^ulra  no  talanataring  of  data  fron  tha  aatallita |  tha 
onljr  ra(iuira]nant  would  ba  to  traoh  tha  aatallita  with  grant 
aoouraoy. 

An  inproranant  of  our  knowladga  of  tha  ahapa  and  alsa 
of  tha  earth  has  baan  tha  goal  of  intamational  gaodaajr  for 
Buajr  jeeu'a.  Mora  praoisa  knowladga  of  tha  graritatioaal  fiaid 
of  the  aarth  would  parait  ua  to  dataraina  nora  aeourataljr  tha 
distribution  of  aass  in  tha  aarth* a  oora  and  night  nalp 
ioiireotly  to  answar  problaaa  haring  to  do  with  tha  atruotura 
of  the  earthi  the  Tisooaity  of  tha  oora^  ato.  Thasa  axtraaal/ 
ooBplez  problams  will  always  intrigue  gaoph/sioists»  sinoa 
they  are  so  basic  to  a  knowladge  of  tha  origin  of  oontinants* 
tha  earth's  nagnatio  field •  iha  baharior  of  tha  earth's  oruati 
tha  flux  of  internal  haat,  ato. 

A  great  deal  of  our  knowiadga  about  the  density  of  tha 
earth's  oora  and  about  tbs  diaansions  of  tha  aarth  is  darirad 
fron  oaraful  astronoaioal  obsarrations  of  tha  disturbanoa  of 
the  noon's  notion.  Spaoifioally .  there  are  three  affaota  of 
tha  earth's  aaynnatry  on  tha  noont^^^^  a  nonthly  parturoation 
of  tha  moon's  latitude ,  a  steady  adranoa  of  tna  parigaai  and  a 
steady  reoession  of  the  node.  The  last  two  ware  diacorarad  only 
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rtoentl/,  beoaus*  thsy  ar«  partly  Basked  by  the  auoh  larger 
effects  of  the  sun’s  gravity.  In  addition  to  these  disturbauoes» 
the  time  of  transit  of  the  soon  over  various  points  on  ths 
earth  gives  a  measure  of  the  distances  between  these  points 
(provided  we  oan  know  some  of  the  other  dimensions  very 
aocurately).  In  this  wayi  for  example,  one  oan  estimate  the 
distanoe  between  continents,  where  it  is  obviously  impossible 
to  extend  a  conventional  geodetic  survey. 

An  artificial  satellite,  if  it  oouli  be  seen  clearly 
during  the  twilight  period,  would  have  several  advantages  over 
our  nature^  satellite.  It  is  smaller,  ana  so  measurements  of 
its  position  can  be  much  more  ;  eoisei  it  is  closer  to  ths 
earth,  which  means  that  its  motion  will  oe  more  affected  by  tns 
earth  than  by  ths  sun's  gravitational  forest  it  travels  arouxul 
the  world  faster,  so  that  one  oan  get  more  observations  in  a 
given  timet  and  the  fact  that  its  orbit  oan  be  tipped  more  with 
respect  to  the  eijuatorial  plane  will  result  in  a  larger  perturba¬ 
tion  of  its  motion,  which  will  give  more  preoise  aata  on  the 
earth's  asymmetry. 

Established  observatories  now  spotted  over  the  globe 
would  offer  ideal  sites  for  these  observations.  The>  would  have 
to  install  new  e.4uipm«nt  or  modify  their  telaeoopes  to  track 
the  rapidly  moving  ev‘;eliits,  and  tnls  would  re^^ulre  a  oonsiaerabwe 
redeeign  of  the  driving  meonanisms.  In  other  respects  the 
problems  associated  with  this  kind  of  obsarvatlon  are  familiar 


to  astronomers. 
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COSMIC  AHD  SOLA£  HIOB-FR£wUEMCI  EABIO  MOISl 

The  use  of  "radio  t4i«acop«s*  ha.d  In  *  abort  tlma  «dd«A 
greatly  to  our  kno>Tledge  of  the  universe  and  tne  structure  of 
tbs  sun.  Ibe  radio  s^ectrun  la  In  oany  ways  mors  useful  than 
the  vlaibia  si-eotrua  for  astronoxlcal  studies.  Uowsvsri  the 
Ionospheric  cutoff  of  electromagnetic  waves  of  i'ra.^uanoy  below 
3  Me  la  tantalizing  to  the  radio  astronomers.  Many  studies 
cannot  be  completed  until  tbs  spectrum  of  cosmic  radio  noise 
cam  be  extended  down  into  tbs  blgb-fre^uency  •  axxd  even  low- 
frequency  •  port  of  the  radio  spectrum.  To  cite  one  case  in 
point,  it  has  been  suggested  that  the  sun  emits  radio  waves  at 
a  very  low  (audio)  frequency,  with  wavelengths  corresponding 
to  the  dimensions  of  the  sun  Itself.  Although  there  are 
several  serious  objections  to  this  suggestion,  such  as  the 
fact  that  the  "classical"  magneto-ionic  theory  predicts  that 
these  waves  cannot  be  propagated  through  interplanetary  space, 
there  are  still  some  phenomena  which  suggest  that  these  radia¬ 
tions  may  exist.  The  work  of  astronomers  and  lonosphsrio 
physicists  will  profit  greatly  from  a  look  behind  tns  "ion- 
curtain"  of  the  -layer  at  tne  radiations  wnioh  lie  beyond. 

Racelvsrs  and  antennas  which  could  be  sent  aloft  on  a 
satellite  to  esajure  the  high-frequency  and  low-frequenoy 
spectrui..  below  3  Mo  would  be  relatively  easy  to  design.  Ths 
antenna,  for  example,  could  be  a  wnlp  antenna,  extended  after 
tae  vehicle  was  on  orbit,  and  would  be  mateneu  to  tne  vehicle 
itself  (presumably  a  conductor),  so  that  it  would  havs  a 
reasonably  high  gain.  If  the  antenna  were  very  long,  there 
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would  b«  a  poaoibllit^  of  dlraotlon-riallxtg  by  autla^  a  al^al 
null  as  the  rahlcla  rotatad*  The  of  w^ui^Bout  naoaaaary 

to  axtaad  suoh  an  antanna  la  prohlbltlrat  at  praaent)  narar- 
tbalaaa>  by  such  a  taohniiuai  pro\ridad  thara  wara  orientation 
information,  ono  oould  datarmlno  whathar  tba  aouroa  of.  radio 
amission  was  the  sun  or  soma  "ooamlo”  aouroa.  In  the  oaae  of 
low-fraq^uency  alsnala,  diffraction  around  the  aartu  would 
supply  direotional  information. 

The  actual  frai^uatioias  saleotad  for  study  should  cover  as 
wide  a  ran^a  as  possible.  Individual  fre;iuancle8  oould  bo 
raoelvad  aimultaneously  and  sorted  out  on  the  ground  by  a 
harmonio  analysis,  or  the  satellite  receivers  could  be  tuned 
or  switched  in  frepuenoy. 


6EHEBAL  COfiCLUSIOMS 

The  foregoing  has  been  neoassarlly  a  brief  summary  of 
the  general  areas  of  study  which  are  about  to  bo  opened  up 
with  the  advent  of  tna  first  artificial  satellite.  The  pos¬ 
sibilities  for  growth  in  this  field  are  unllmltea,  anu  man  Is 
entering  an  era  In  which  new  Ideas,  new  techni^uee,  and  new 
discoveries  will  help  to  advance  his  Jcnowlelge  In  many  dif¬ 
ferent  fields  of  science.  The  first  satellite  will  probably  be 
fairly  limited  In  payload  and  performanoa,  and  the  observations 
may  be  meager,  but  It  will  be  a  milestone  in  technical  uevelop- 
ment  for  the  advancement  of  science. 
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